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pattern 6 are connected electrically. Thereby, the 
operating process of the title nnounting method is 
simplified, and the throughput of the mounting method 
can be increased. 



PURPOSE: To harden an anisotropically conductive film COPYRIGHT: (C)1992,JPO&Japio 
and to mount a plurality of semiconductor elements on a 
substrate by a method wherein, after the plurality of 
semiconductor elements have been bonded temporarily 
on the substrate via the anisotropically conductive 
film, the plurality of semiconductor elements are heated 
and pressurized collectively. 

CONSTITUTION: A suction nozzle 23 on one side 
protrudes to the downward direction; a bump 3 on a 
semiconductor element 1 is brought into contact with an 
anisotropically conductive film 7 which has been pasted 
on an interconnection pattern 6; and suction power is 
released. Then, since the surface of the anisotropically 
conductive film 7 is provided with adhesive power, the 
semiconductor element 1 is bonded temporahly to a 
substrate 5. The substrate 5 which has finished its 
temporahly bonding process is conveyed to a bonding 
stage 11 by using a substrate conveyance device 12; it 
is positioned. A bonding head 25 is driven downward in a 
state that the temperature at its lower-end part is kept 
at 190''C; it presses many semiconductor elements 1,... 
in the direction of the substrate 5 at a definite 
pressure. The anisotropically conductive film 7 is 
hardened in a state that the bump 3 and the wiring 
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(54) [Title of the Invention] Method for Packaging 
Semiconductor Element 
(57 ) [Abstract] 

[Arrangement] Provided are: a temporary setting stage 10 for 
temporarily mounting a plurality of semiconductor elements 1 • . . 
at a predetermined position of a substrate 5 via an anisotropic 
electrically conductive film 7 while a face having a bump formed 
thereon is oriented downwardly; and a bonding stage 11 for 
carrying out bonding in a flip chip system in which the plurality 
of semiconductor elements !• . . are pressurized in all, and are 
heated, thereby electrically connecting the bump of the 
semiconductor element 1 and a wiring pattern 6 of the substrate 
5 with each other. 

[Advantageous Effect] Only one work of curing an anisotropic 
electrically conductive film will suffice with respect to a 
plurality of semiconductor elements. Thus, there is 
advantageous effect the work steps are simplified, and 
packaging throughput can be enhanced. 
7 Anisotropic electrically conductive film 

1 Semiconductor element 
5 Substrate 

10 Temporary setting stage 

2 8 Control section 

30 Temperature sensing section 
25 Bonding head 



27 Heating heater 
11 Bonding stage 
[Claims ] 

[Claim 1] A semiconductor element packaging method for 

bonding semiconductor elements, each of which has a bump, via 
a thermo- setting anisotropic electrically conductive film on 
a substrate having a wiring pattern formed thereon, said method 
characterized by comprising: 

a temporarily mounting step of temporarily mounting a 
plurality of semiconductor elements at predetermined positions 
of the substrate via an anisotropic electrically conductive 
film; and 

a bonding step of pressurizing the plurality of 
semiconductor elements onto the substrate in all, and heating 
them, thereby electrically connecting the bump of the 
semiconductor element and the wiring pattern of the substrate 
with each other. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to Which the Invention Pertains] 

The present invention relates to a semiconductor 
element packaging method for bonding semiconductor elements in 
a flip chip system, for example. 
[0002] 

[Prior Art] In recent years, there has increased in number 

a device using a plurality of semiconductor elements (such as 
IC or LSI) like a liquid crystal module or a thermo-sensitive 
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printing head and a memory card. In these devices, in any case 
as well, it is required to package a plurality of semiconductor 
elements on a substrate at a high density and thinly. 
[ 0003 ] A system of packaging semiconductor elements which meet 
such conditions includes: a flip chip system of directly 
connecting an electrode of a semiconductor element and a wiring 
pattern of a substrate with each other by using an anisotropic 
electrically conductive film. 

[0004] This flip chip system will be described referring to 
Fig. 2. Bumps 3 (metal protrusions or protrusive electrodes) 
are provided at a plurality of electrode pads 2. , . provided on 
an element forming face la of a semiconductor element 1, 
respectively. Further, this semiconductor element 1 is held 
at a pressurization face 4a of a bonding head 4 while an element 
forming face la is oriented downwardly, and is opposed to an 
element mount face 5a of a substrate 5 . A wiring pattern 6 bonded 
with the bump 3 is formed on this element mount face 5a. 
[0005] An anisotropic electrically conductive film 7 is 
adhered in advance onto the wiring pattern 6 . This anisotropic 
electrically conductive film is a thermo-setting bonding agent 
in a film shape in which fine electrically conductive particles 
8... are uniformly dispersed. 

[0006] After the bump 3 of the semiconductor element 1 and the 
wiring pattern 6 of the substrate 5 are aligned with each other, 
this semiconductor element 1 is heated by the bonding head 4 . 
Then, the above anisotropic electrically conductive film 7 is 
interposed, and the element is pressurized onto the wiring 



pattern 6 . 

[0007] Since a step is provided at a site at which the bump 
3 of the semiconductor element 1 is formed, sites crushed by 
the wiring pattern 6 and bump 3, of the anisotropic electrically 
conductive film 7 , are electrically connected to each other 
while a plurality of electrically conductive particles 8... 
come into intimate contact with each other • The other parts 
are electrically insulated, since the plurality of electrically 
conductive particles 8... do not come into contact with each 
other. In this manner, only the bump 3 of the opposite 
semiconductor element 1 and the wiring pattern are electrically 
connected with each other. 
[0008] 

[Problems to Be Solved by the Invention] 

In the meantime, in packaging of a conventional flip 
chip system, even in the case where a number of semiconductor 
elements 1... are packaged on one substrate 5, the above 
anisotropic electrically conductive films 7 have been cured for 
each of the semiconductor elements 1 • 

[0009] However, in order to cure the above anisotropic 
electrically conductive film 7, in general, 

pressurization/heating of 30 seconds or more must be carried 
out. Because of this, in the case where some tens of 
semiconductor elements 1... are packaged on one substrate 5, 
there has been a circumference that throughput cannot be 
enhanced. 

[0010] The present invention has been made in view of such a 



4 



circumstance. It is an object of the present invention 

to .provide a semiconductor element packaging method with its 

high packaging throughput. 

[0011] 

[Means for Solving the Problems] 

Accordingly, the present invention is characterized by 
comprising: 

a temporarily mounting step of temporarily mounting a 
plurality of semiconductor elements at predetermined positions 
of the substrate via an anisotropic electrically conductive 
film; and 

a bonding step of pressurizing the plurality of 
semiconductor elements onto the substrate in all, and heating 
them, thereby electrically connecting the bump of the 
semiconductor element and the wiring pattern of the substrate 
with each other. 
[0012] 
[Effects] 

With such arrangement, after a plurality of 
semiconductor elements have been temporarily mount on a 
substrate via an anisotropic electrically conductive film, 
these plurality of semiconductor elements are heated and 
pressurized in all, whereby an anisotropic electrically 
conductive film is cured. In this manner, a plurality of 
semiconductor elements can be mounted in all on a substrate. 
[0013] 

[Embodiments] Hereinafter, the present invention will be 
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described below in detail referring to the accompanying 
drawings. Like constituent elements of the prior art are 
designated by like reference numbers. A duplicate description 
is omitted here. 

[0014] A bonding device to which the mounting method of the 
present invention is applied has a temporary setting stage 10 
for carrying out the temporary setting step and a bonding stage 

11 for carrying out the bonding step. 

[0015] In the figure, reference numeral 12 denotes a substrate 
carrier device. This substrate carrier device 12 has a table 
whose top face is a placement face, and the substrate 5 is held 
on the placement face of this table 13 while the element mount 
face is oriented upwardly. Then, the substrate carrier device 

12 drives the substrate 5 to be positioned in an XY direction 
at the temporary mount stage 10 and bonding stage 11, and this 
substrate 5 is carried from the temporary mount stage 10 to the 
bonding stage 11. 

[0016] A number of wiring patterns 6 connected to the bump 3 
(shown in Fig. 2) of the semiconductor element 1 is formed at 
an element mount face 5a placed on the table 13. Them an 
anisotropic electrically conductive film 7 is adhered in 
advance on these wiring patterns 6. 

[0017] An element supply device 14 is provided upwardly of the 
temporary mount stage 10. This element supply device 14 has 
a supply table 16 for driving a tray 15 having a plurality of 
semiconductor elements 1... housed therein to be positioned; 
and a pickup nozzle 17 for removing the semiconductor element 
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1 from the tray 15, and supplying the element to a predetermined 
position A. 

[0018] The above pickup nozzle is turnably provided in a 
horizontal direction around a proximal end 17a, the 
semiconductor element 1 is vacuum adsorbed at a tip end 17b, 
and then, is turnably driven, whereby this semiconductor 
element 1 is carried out to a position A at which an adsorption 
nozzle 23 described later is positioned. 

[0019] In addition, a plurality of semiconductor elements 1 
housed in the tray 15 is placed while the element forming face 
having the bump 3 formed thereon is oriented upwardly. In this 
state, the bump 3 is held to be adsorbed by the pickup nozzle, 
and is supplied to the position A. 

[0020] An inverter device 19 for inverting the semiconductor 
element 1 and orienting the element forming face downwardly is 
provided downwardly of the position A. This inverter device 

19 has an arm shaped rotating element 20. This rotating element 

20 is pivoted by a horizontal shaft 21 at the intermediate part 
in a longitudinal direction to be rotationally driven in a 
stepwise manner by 18 0 degrees in this state (indicated by the 
arrow in the figure). 

[0021] Further, a pair of suction nozzles 23 , 23 that are freely 
protrusive outwardly in the longitudinal direction of the 
rotating element 2 0 are provided at both ends in the longitudinal 
direction of the rotating element 2 0 . That is , these adsorption 
nozzles 23, 23 are provided symmetrically in a point-to-point 
manner. When one of the adsorption nozzles 23 is positioned 
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upwardly, and is opposed to the above position A, the other 
adsorption nozzle 23 is positioned downwardly so as to be opposed 
to the substrate 5, 

[0022] At the position A, when the semiconductor element 1 is 
delivered while its element forming face is oriented upwardly 
to one of the adsorption nozzles 23, the inverter device 19 is 
turnably driven in a stepwise manner by 180 degrees as indicated 
by the arrow , and the element forming face of the semiconductor 
element 1 is inverted while the element forming face of the 
semiconductor element 1 is oriented downwardly. In this manner, 
the element forming face of the semiconductor element 1 is 
opposed to the substrate 5 . 

[0023] If the semiconductor 1 is positioned while its element 
forming face is oriented downwardly, the substrate 5 is drive 
in an XY direction, and the bump 3 of the semiconductor element 
1 and a wiring pattern 6 with which the bump 3 is to be bonded 
are positioned to be opposed to each other. 

[0024] Then, one of the absorption nozzles 23 is driven to be 
protruded downwardly, and the bump 3 of the semiconductor 
element 1 is abutted against an anisotropic electrically 
conductive film 7 adhered to the wiring pattern 6. If suction 
force is released in this state, the top face of the anisotropic 
electrically conductive film 7 has adhesive force, and the above 
semiconductor element 1 is temporarily mounted to the substrate 
5. 

[0025] On the other hand, in parallel to the above described 
operation, the pickup nozzle 17 supplies the next mounted 
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semiconductor element 1 to the position A. This semiconductor 
1 is held to be adsorbed by the other adsorption nozzle 23, and 
carried out the same operation as one of the above described 
absorption nozzle 23 , whereby the semiconductor element is 
mounted at another position on the substrate 5, 
[0026] One of the adsorption nozzles 23 and the other 
adsorption nozzle 23 repeat such operation alternately, whereby 
a number of semiconductor elements 1 . . - are temporarily mounted 
sequentially to the substrate 5 via the anisotropic 
electrically conductive film 7- In this manner, the temporary 
mounting steo terminates. The substrate whose temporary 
mounting step has terminated is carried to a bonding stage 11 
by means of a substrate carrier device 12, and is positioned 
at a predetermined position. 

[0027] Upwardly of this bonding stage 11, a bonding head 15 
for bonding a plurality of semiconductor elements 1... 
temporarily mounted to the substrate 5 in all is provided to 
be vertically movable- A lower end face of a plurality of 
semiconductor elements 1 . . . is formed to be flat, and is obtained 
as a pressurization face 25a in size capable of bonding a 
plurality of semiconductor elements 1... in all. 
[0028] Further, a heating heater 27 for heating this bonding 
head is embedded in the lower end of this bonding head 25. This 
heating heater 27 is connected to a control section 28 so as 
to be actuated by an output signal of this control section 28. 
[0029] In addition, a temperature sensor 29 for measuring a 
temperature of this bonding head 25 is provided at a lower end 
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of the bonding head 25 . This temperature sensor 29 is connected 
to a temperature sensing section 30, and the temperature in the 
bonding head 25 is sensed. Then, this temperature sensing 
signal is intended to be inputted to the control section 28* 
[0030] That is, the control section 28 actuates the heating 
heater 27 based on the sensing signal when the sensing signal 
is inputted from the temperature sensing section 30. In this 
manner, the heating heater 27 carries out heating to maintain 
the temperature at the lower end of the bonding head 2 5 at a 
temperature suitable to curing the anisotropic electrically 
conductive film 7, for example, 190 degrees* 
[0031] The bonding head 25 is driven downwardly while the 
temperature at the lower end is Jcept at 190 degrees, and a number 
of the semiconductor elements 1 . • • are pressed at a 
predetermined pressure in the direction of the substrate 5. 
Then, this state is kept for a time interval required for the 
anisotropic electrically conductive film 7 to be cured, for 
example, 30 seconds. In this manner, the anisotropic 
electrically conductive film 7 is cured while the bump 3 and 
wiring pattern 6 are electrically connected to each other. 
[ 0032 ] After an elapse of 30 seconds , heating due to the heating 
heater 2 7 is stopped , and the substrate 5 and semiconductor 
elements 1... are naturally cooled. In this duration, the 
bonding head 2 5 is kept in a state in which the above 
semiconductor elements 1... are pressed against the substrate 
5. If the temperature of the bonding head 25 drops to about 
100 degrees or less, the bonding head 25 is driven to rise. In 
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this manner, the bonding step of bonding a number of 
semiconductor elements 1... with one substrate in all 
terminates . 

[ 0033 ] With such arrangement, instead of curing of the 
anisotropic electrically conductive film 71 relevant to each 
of the semiconductor elements 1, a number of semiconductor 
elements 1.., are temporarily mounted to the substrate 5, and 
then, is cured in all. Thus, the bonding time is reduced. For 
example, when the bonding time when four ICs (semiconductor 
elements 1 ) are packaged on one substrate is compared with that 
in the prior art, the following result is obtained. 
[0034] For example, assume that an IC carrying time is "a" 
seconds, a substrate loading time is "b" seconds, an unloading 
time is "c" seconds, an IC alignment time is "d" seconds, and 
a vertical movement time of the bonding head is "e" seconds. 
Then, assuming that the curing time of the anisotropic 
electrically conductive film is 3 0 seconds, the bonding time 
T is obtained as follows. 

In the prior art, T = ( a x 4 ) + b + c + ( d x 4 ) + (c x 4 ) + (30 
X 4 ) ; and 

in the present invention, T = (ax4) + (bx2) + (cx2) + (d 

x4)+(ex6)+30. 

The difference is90-(b+c)-2xe (seconds) 
Assuming that "b" and "c" are 5 seconds, and "e" is 1 

seconds , 

90 - (5 + 5) - 2 X 1 - 78 (seconds). 

Therefore, T in the present invention is 7 8 seconds 
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faster than that in the prior art. 

[0035] If this applies to one semiconductor element, 78/4 = 
19.5 (seconds). In this manner, the semiconductor element 
packaging method of the present invention is much higher in 
throughput as compared with the prior art. 

[ 0036 ] In addition, with the above described arrangement, 
instead of curing the anisotropic electrically conductive film 
7 by bonding, followed by driving the bonding head 25 to rise 
immediately, the pressurization state is kept until the 
temperatures of the semiconductor element 1 and substrate 5 are 
lowered at a predetermined temperature (100 degrees or less). 
Thus, even if there occurs a difference in contraction quantity 
of the substrate 5 and semiconductor element 1 due to cooling, 
and the residual stress occurs in the anisotropic electrically 
conductive film 7, the semiconductor element 1 can be prevented 
from being floated from the substrate 5 due to the residual 
stress . In this manner, the spacing of bump 3 and wiring pattern 
6 can from each other and an occurrence of an electrically 
conduction failure can be effectively prevented. The present 
invention is not limited to the above described one embodiment, 
and various modification can occur without departing from the 
spirit of the invention. For example, the above temporary 
mounting stage 10 and bonding stage 11 may be incorporated in 
one device or may be provided separately. 

[ 0037 ] In addition, in the above described one embodiment, 
although the anisotropic electrically conductive film 7 is 
cured, and then, a pressurization state is kept for a 
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predetermined time, the bonding head 25 is risen immediately 
after curing the anisotropic electrically conductive film 7 so 
as to release the pressurization state, 

[0038] In addition, although the curing temperature of the 
anisotropic electrically conductive film 7 has been set to 190 
degrees, this temperature varies depending on the 
characteristics of the anisotropic electrically conductive 
film 7, In addition, although the curing time has been set to 
30 seconds, this curing time as well varies depending on the 
characteristics of the anisotropic electrically conductive 
film 7, which may be 60 seconds, for example. 
[0039] Further, in the above described one embodiment, 
although the temperature of releasing the pressurization state 
has been set to 100 degrees or less, this is changed depending 
on the atmospheric temperature and the after-heat temperature 
of the substrate 5. 

[0040] Furthermore, in the above one embodiment, although the 
inverter device 19 has been employed for temporarily mounting 
the semiconductor element 1 to the substrate 5, the present 
invention is not limited to such an inverter device 19. Another 
device may be employed as long as such another device is arranged 
so as to temporarily mount the semiconductor element 1 to the 
substrate 5 while its element mount face is oriented downwardly. 
[0041] Moreover, in the above described embodiment, although 
the inverter device has been employed for inverting each of a 
plurality of semiconductor elements, an inverter device may be 
employed such that all the semiconductor elements are inverted 



13 



i 

in all so as to be temporarily mounted to the substrate in all. 
[0042] 

[Advantageous Effect of the Invention] 

As has been described above, according to a 
semiconductor element packaging method of the present invention, 
after a plurality of semiconductor elements are temporarily 
mounted at a predetermined position of the substrate via an 
anisotropic electrically conductive film, the plurality of 
semiconductor elements are pressurized against the substrate 
in all, and are heated, whereby the bump of the semiconductor 
element and the wiring pattern of the substrate are electrically 
connected with each other. 

[0043] With such arrangement, only one work of curing an 
anisotropic electrically conductive film relevant to a 
plurality of semiconductor elements will suffice. Thus, the 
work steps are simplified, and the packaging throughput can be 
enhanced. 

[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a schematic diagram depicting an embodiment 
of the present invention. 
[Fig. 2] 

Fig. 2 is a sectional side view showing a packaging 
structure of a general flip chip system using an anisotropic 
electrically conductive film. 
[Reference Numerals] 
1 . . . Semiconductor element 
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5 , . . Substrate 

6 . . . Wiring pattern 

7 . . . Anisotropic electrically conductive film 

10... Temporary mounting stage 

1 1 • • . Bonding stage 

19... Inverter device 

25... Bonding head 

27... Heating heater 
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[FIG. 1] 

28 CONTROL SECTION 

2 5 BONDING HEAD 
27 HEATING HEATER 

3 0 TEMPERATURE SENSING SECTION 

10 TEMPORARY MOUNTING STAGE 

11 BONDING STAGE 

[FIG. 2] 
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